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AIRCRAFT PASSENGER SEAT AND IN-FLIGHT ENTERTAINMENT 



INTEGRATED ELECTRONICS 



FIELD OF THE INVENTION 
[0001] The present invention relates to integrated electronics, and 
more particularly to integrated electronics including multiple electronic 
systems for airline seat assemblies. 

K BACKGROUND OF THE INVENTION 

[J [0002] Generally, aircraft are sold to airline companies as an engine 

M> 

Co and fuselage which the particular airline companies may customize. The 

W aircraft manufacturer generally manufacturers aircraft for a wholesale or 

H; general market allowing the airlines to make additions and changes to the 

aircraft. Generally, airline companies install additional and supplementary 
12 elements, such as seats, In-Flight Entertainment system components, and 

galleys, into the aircraft after the aircraft has been completed, but before 
delivery. These additional elements assist or are useful to the passengers 
and may include newer or additional technology components. Some of these 
components include personal computer power outlets, phones, and the 
components capable of providing multiple video channel, audio channels, and 
data management. 
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[0003] Many of these components are installed into the seats 

themselves so that they can be accessed by passengers sitting in each seat. 

Currently, many seats in commercial aircraft include passenger control units, 

which control functions such as attendant call, a seat video display, a phone, 

or computer interface. Wiring bundles connect all of the seats and electronic 

components. The wiring bundles comprise all of the necessary electrical 

cabling. The wiring bundles run overhead in the aircraft down the sidewall, in 

a space between the sidewall and the exterior of the aircraft, and to the seats 

or through floor mounted junction boxes to the seats. Additional wiring also 

runs from seat to seat connecting the various components. Each of the 

components has its own seat mounted wiring, circuitry, and electronics 

components, such as a seat electronics box (SEB) or a seat electronics unit 

(SEU). Much of the wiring, however, between the main wiring and the 

separate components is redundant, increasing the volume and the mass of 

wiring which simply replicates the functions of other wiring. In many 

instances a separate SEB/SEU performs similar or redundant functions for 

each component. 

[0004] These multiple boxes and redundant wiring systems 
increase the weight, power consumption, and the volume of space required in 
an aircraft for their installation. In particular, the multiple redundant boxes 
reduce leg room and comfort of a passenger. Most significantly, the 
redundant circuitry increases the weight of the aircraft thereby decreasing pay 
load capacity and increasing the fuel consumption of an aircraft during 
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powered flight. Furthermore, the components increase the total cost and 

weight of the final seat assembly. If a component fails, repair of the 

component may require replacing the affected component. This is particularly 

cumbersome when many of the components are manufactured by various 

vendors requiring vast stockpiles and disparate specialized knowledge in the 

maintenance and/or replacement of such components. 



SUMMARY OF THE INVENTION 

[0005] The above drawbacks are addressed by an integrated seat 
assembly in accordance with the present invention. An integrated seat 
assembly eliminates the multiple and redundant circuits reducing 
manufacturing time, costs, and weight. 

[0006] A first preferred embodiment of the present invention 
comprises an integrated seat assembly having an integrated electronic 
assembly, adapted to be placed in an aircraft. The seat assembly has at 
least one seat portion. A component to be used by a passenger sitting in the 
seat assembly is provided. Finally, an electronic system which is integrated 
into the one portion of the seat assembly provides power conversion, data 
management, and other functions for the component. 

[0007] A second preferred embodiment of the present invention 
includes an airline seat assembly with multiple seat portions, having a 
plurality of electronic components to be used by a passenger. A single 
integrated electronics system distributes power, signal, and data 
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management capabilities for the plurality of electronic components to be used 

by the passenger. 

[0008] A third preferred embodiment of the present invention 
includes a seat portion that includes at least a seat back and armrest adapted 
to be used by a passenger in an aircraft. A plurality of passenger usable 
electronic components, including a video display unit, a telephone, an audio 
output, and a personal computer port, incorporated within the seat portion. In 
addition, a single power converter to transmit power to each of the plurality of 
electronic components, and, a ribbon cable operably associated with the 
power supply including a plurality of conductors that transmit power through 
at least one of said plurality of conductors to the electronic components. The 
ribbon cable may be installed between airplane and seat, seat to seat and 
within the seat. 

[0009] A fourth preferred embodiment of the present invention 
includes a data processor function connecting a plurality of electronic 
components bi-directionally connected by fiber optic cable or a wireless 
interface to its data s'ource. 

[0010] Further areas of applicability of the present invention will 
become apparent from the detailed description provided hereinafter. It should 
be understood that the detailed description and specific examples, while 
indicating the preferred embodiments of the invention, are intended for 
purposes of illustration only and are not intended to limit the scope of the 
invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] The present invention will become more fully understood 

from the detailed description and the accompanying drawings, wherein: 

[0012] Figure 1 is a side elevation view of a pair of prior art airline 

seat assemblies; and 

[0013] Figure 2 is a side elevation view of an integrated airline seat 

assembly according to the present invention. 

H 
Q 

« DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

ru 

*m [0014] With reference to Figure 1, an exemplary prior art seat 

m assembly is shown. The first seat assembly 10 includes a seat back 12, a 

£ 

U seat cushion 14, an arm portion 16, and a plurality of leg supports 18. The 

fU 

H first seat assembly 10 typically includes several electronic components. The 

s is 1 

J3 electronic components generally comprise at least a single or multi-function 

video display unit (VDU) 20, a telephone 22, an audio interface 24 and a 
personal control unit (PCU) 26. Figure 1 shows an exemplary configuration 
wherein the first seat assembly 10 is in a first row followed by a second seat 
assembly 10' in a second row. The portions of the second seat assembly 10' 
that are similar to the first seat assembly 10 are indicated with the same 
reference numeral augmented by a prime. The PCUs 26, 26' allow a 
passenger to control each of the electronic components included for that 
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passenger's use. Generally, the VDU 20 on the first seat assembly 10 is 

controlled by the PCU 26' associated with the second seat assembly 10'. The 

telephone 22 on the first seat assembly 10 is available for use by the 

passenger seated in the second seat assembly 10'. The PCU 26', also 

controls the volume of the audio interface 24', and the signal being received 

by the VDU 20. 



[0015] Each electronic component has a corresponding seat 
electronics box (SEB) or a seat electronics unit (SEU), housed in a plurality of 
boxes 30, that are mounted to the first seat assembly 10. The second seat 
assembly 10' also includes a plurality of boxes 30'. Each SEB/SEU box 30, 
30' is mounted to its associated leg supports 18, 18'. The SEB/SEU boxes 
30', 30' are generally large and bulky in size and have exterior dimensions 
that are equal to a large amount of the space under the seat assemblies 10, 
10'. Although the plurality of SEB/SEU boxes 30, 30' may not extend 
longitudinally under the entire seat assemblies 10,10', they can disrupt the 
ability of the passenger sitting behind the respective seat assemblies 10, 10' 
to position the passenger's legs comfortably or to stow carry-on baggage. 
Cable bundles 32 with multiple conductors extend from each SEB/SEU 30, 
30' and run along aisleway 34 and interconnect the plurality of SEB/SEU 
boxes 30, 30' within a seat. The cable bundles 32 carry signals and power 
from a signal and power source 33 to and between seat assemblies 10, 10'. 
These cable bundles 32 also add to the weight and bulk of the seat 
assemblies 10, 10' and decrease the passenger-usable space inside the 
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cabin of the aircraft and may decrease the performance reliability of the 

electronic components. Additional conductors 35 carry the signal or power 

from each SEB/SEU 30,30' to each of the electronic co mponents. 

. [0016] Generally, the SEB/SEU boxes 30, 30' are line replaceable 

units (LRU). A LRU is a portion of a component which may be easily 

removed and replaced to ensure proper functioning of the component. Each 

seat component such as the VDU 20, and telephone 22, has its own 

SEB/SEU box 30. The SEB/SEU boxes 30, 30' are LRUs so that if at any 

time a component no longer works and the problem can be isolated to the 

SEB/SEU box 30, 30', then the SEB/SEU box can be replaced. Since each 

component requires its own SEB/SEU box 30, 30', there is a redundancy of 

such SEB/SEU 30, 30' box circuitry and the associated wiring. Generally, 

each SEB/SEU box 30, 30' will perform at least one of the following: power 

conversion, information management, signal routing and data management. 

Each SEB/SEU 30, 30' box is unique to the component to which it is 

connected. For example, if a SEB/SEU box 30, 30' is connected to a VDU 

20, 20', then the SEB/SEU box 30, 30' transfers power to the VDU 20, 20', 

provides a signal decoder for the VDU 20, 20' and also interconnects the 

PCU 26, 26' with the respective VDU 20, 20'. The redundancy of the 

SEB/SEU boxes 30, 30' also produces additional heat and draws redundant 

power. 

[0017] With reference to Figure 2, an integrated seat assembly 60 
in accordance with a preferred embodiment of the present invention is shown. 
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The integrated seat assembly 60 includes several seat portions including a 

seat back 62, a seat cushion 64, and an arm portion 66; all seat portions are 

supported by multiple leg supports 67. The integrated seat assembly 60 also 

includes at least one seat or electronic component including a VDU 68, a 

phone 70, an audio output 72, a computer connection 74, and/or a PCU 76. 

The integrated seat assembly 60, according to the present invention, will not 

include other electronic boxes. Rather than providing individual components 

including individual SEB/SEUs 30, 30\ all of the components are integrated 

into a universal or integrated electronics system. Therefore, all of the 

currently redundant SEB/SEUs 30, 30' are removed and replaced with a 

single or unitary integrated electronics distribution system where an 

integrated power converter 77 or router 78 is operably connected to all 

electronic components. Generally, the integrated power converter 77 or 

router 78 include bi-directional data flow to support a built in test function to 

monitor proper functioning of the electronic component. It will also be 

understood that the power converter and the router 78 may be LRUs to 

decrease maintenance time and resources. 

[0018] Different variations of the integrated electronics system are 

discussed herein. It will be understood that transceiver and power converting 

operations may alternatively be integrated into the aircraft or any seat portion 

such as the seatback 62, the arm portion 66, or the seat cushion 64. 

Furthermore, the personal control unit 76 can include transceiver 

responsibilities for the seat or the electronic components including the VDU 
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68, the phone 70, the audio output 72, and the personal computer port 74. It 

will be understood that an aircraft will include a plurality of integrated seat 

assemblies 60 and all of the electronic components are interconnected, as 

are all integrated seat assemblies 60 in the aircraft, with an interconnection 

system. The interconnection system is selected from a wireless, fiber optic, 

or wire cabling system. One embodiment of the interconnection system 

includes a single ribbon cable 80 which carries power and a signal from a 

power and signal source 81 to each of the different electronic components. 

Different conductors 82 of ribbon cable 80 split off from the ribbon cable 80 

coming from floor or aisleway 90 along the leg supports 67 to power each 

individual electronic component. Alternatively, the ribbon cable 80 provides 

power to the power converter 77 and a signal to the router 78 where upon the 

power and signal are then transmitted to the various electronic components. 

Therefore*, the single ribbon cable 80 provides power to each of the electronic 

components installed in integrated seat assembly 60. This reduces the 

overall size and weight of the integrated seat assembly 60. 

[0019] The only cable extending into the integrated seat assembly 

60 is the ribbon cable 80 which provides power to the separate components. 

It will be understood that ribbon cable 80 may also carry a signal to each seat 

component or may provide only power to wireless components. The ribbon 

cable 80 has a very low profile (i.e., is very flat and thin) and may be easily 

concealed under carpeting in the aisleway 90 and concealed in the 

cushioning of the integrated seat assembly 60 itself. Furthermore, the ribbon 
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cable 80 may reduce electrical noise and interference without requiring bulky 

electrical insulation materials to be employed. 

[0020] An exemplary estimate of the weight reduction of wiring due 
to removal of the redundant wiring and SEB/SEUs is between about 20% and 
40% on a 2000 design of a Boeing 767-400 commercial aircraft. The precise 
weight savings using the present invention will depend upon how many 
electronic components were installed in the previous seat design used by an 
airline company. Removal of redundant LRUs will provide a weight reduction 
of between about 30% and 50%. Not powering each of the additional 
SEB/SEU 30, 30', redundant components, and by not using additional cables, 
power consumption is decreased by between about 20% and 40%. 

[0021] The integrated seat assembly 60 is more easily serviced and 
upgraded. By removing the redundant systems, fewer electronic systems are 
available to break, thereby reducing the likelihood of frequent servicing. 
Additionally, the initial installation integration of the present invention into new 
designs is greatly reduced by not requiring multiple redundant components. 
Therefore, initial production and installation costs are reduced. This design 
concept further reduces the number of connectors in the electronic 
components, thereby increasing the reliability of the system. 

[0022] The description of the invention is merely exemplary in 
nature and, thus, variations that do not depart from the gist of the invention 
are intended to be within the scope of the invention. Such variations are not 
to be regarded as a departure from the spirit and scope of the invention. 
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